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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu au fost efectuate studii clinice controlate, care sa com-
pare rezultatele debridarii chirurgicale cu mentinerea prote-
zei (combinatd cu terapia antimicrobiand), nlocuirii intr-o
etapa si inlocuirii in doua etape in cazul artroplastiei totale de
genunchi infectate.

Ipoteza de cercetare

Evaluarea rezultatelor tratamentelor infectiei de ATG la
termen mediu si lung, care au fost bazate pe indicatii si pro-
tocoale de tratament contemporane, pe tehnici chirurgicale si
implanturi moderne.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta rezultatele indepartate ale tratamentu-
lui prin diferite metode si abordari ale infectiei de ATG, dupa
o supraveghere postoperatorie a pacientilor timp de 5-20 de
ani.

Rezumat

Introducere. In cadrul acestui studiu au fost evaluate ca-
racteristici si rezultate la termen mediu si lung ale cazurilor de
artroplastie totald de genunchi (ATG) si ale infectiilor asociate
cu acestea, care au fost tratate prin diferite metode.

Material si metode. Studiul retrospectiv reflecta rezulta-
tele a 71 de cazuri de ATG, infectate si tratate in perioada au-
gust 1993 - august 2005. Datele colectate includ Inregistrari
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What is not known yet, about the topic

Controlled clinical trials that would compare results be-
tween surgical debridement and knee prosthetic preservation
(combined with antibiotic therapy), between single-stage and
two-stage exchanges have not been made.

Research hypothesis

Evaluation of treatment results of infected TKA, mid-term
and long-term follow-up, based on indications and protocols of
modern treatment, surgical techniques and modern implants.

Article’s added novelty on this scientific topic

This article presents approaches and long-term results
of infected TKA treatment, after a follow-up from 5 up to 20
years of the patients.

Abstract

Introduction. In the present study, the characteristics and
mid-term to long-term outcomes of total knee arthroplasty
(TKA) associated infections treated with different types of ap-
proaches were evaluated.

Material and methods. A retrospective study of the re-
sults of 71 infected TKA treated between August 1993 and
August 2005. The data included medical records, gender, pe-
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medicale cu privire la sexe, clasificarea infectiilor periprote-
tice (IPP), comorbiditatea pacientilor, criteriile de diagnostic
ale IPP, rezultatele microbiologice si histopatologice, trata-
mentele chirurgicale si antimicrobiene, modalitatile de trata-
ment, complicatiile, consecintele, precum si rezultatele trata-
mentului. Nivelul de evidentd: nivel terapeutic II1.

Rezultate. Varsta medie a pacientilor a constituit 70 de ani
(extreme, 43-88 de ani). Mediana duratei de supraveghere -
10,8 ani (extreme, 5 - 20 de ani). Treizeci si trei (46,5%) de
pacienti au prezentat multipli factori de risc pentru IPP. Prin-
cipalii patogeni izolati au fost stafilococii coagulazo-negativi
- 26 (37%), Staphylococcus aureus - 16 (22,4%). Metodele de
tratament ale ATG infectate au fost: inlocuirea in doua etape
- 59 (83%) de cazuri, debridare si retentie - 5 (7,2%) cazuri,
artrodeza - 5 (7,2%) cazuri, excizie-artroplastie - 2 (2,8%)
cazuri. La sfarsitul perioadei de supraveghere, 17 genunchi
(24%) au suportat interventie repetatd, dintre care 10 (14%)
- Indepartarea componentelor din cauza reinfectarii. Doi ge-
nunchi s-au reinfectat de 3 ori, trei genunchi - de doua ori.
Prima reinterventie dupa reinfectare a fost efectuata dupa 1,2
ani (mediana), cu extreme cuprinse intre 0,04 si 2,5 ani. Ana-
liza curbelor Kaplan-Meier ,de supravietuire” a constatat ca la
5 ani fara reinterventie au ajuns 90,5% (95% CI intre 85,3%
si 96,1%) dintre pacienti, iar la 10 ani - 82% (95% CI intre
70,3% si194,5%). Scorurile Asociatiei Genunchiului (engl. Knee
Society score): scorurile de durere, scorurile functionale, am-
plituda miscarii (engl. range of motion, ROM) - imbunatatite.

Concluzii. Tratamentul ATG infectate este o sarcina difici-
13, cu rezultate nesatisfacatoare la termen mediu si lung. Apro-
ximativ fiecare al patrulea pacient a necesitat o reinterventie,
iar 14% dintre pacienti s-au reinfectat In primii 2,5 ani. Juma-
tate dintre pacientii cu reinfectie a ATG s-au reinfectat din nou.
In majoritatea cazurilor, pacientii s-au reinfectat cu acelasi mi-
croorganism, dar mai virulent. Tratamentul unei ATG infectate
ar putea fi ales in functie de tipul de infectie (acuta sau croni-
cd), durata ei, stabilitatea implantului, specia agentului pato-
gen, calitatea si integritatea osului si tesutului moale.

Cuvinte cheie: artroplastie totala de genunchi, infectare,
rezultate la distanta.

Introducere

Protezarea articulatiilor este una dintre cele mai raspandi-
te interventii chirurgicale, cu o ratd nalta de succes si benefi-
cii evidente In termeni de ameliorare a calitatii vietii. De acest
tip de interventii beneficiaza un numar impunator de pacienti,
cu cerinte 1n crestere a numadrului de interventii, dar si a cali-
tatii rezultatelor [1, 2].

in pofida unui succes demonstrat, infectia asociata cu in-
serarea unui implant este o complicatie severd, cu consecinte
nefaste, care impune interventii chirurgicale repetate, urmata
de invalidizare si perioada indelungata de reabilitare. Infectia
afecteaza atat pacientul cat si societatea prin generarea de mari
cheltuieli, durere si suferinta. Infectia asociata cu artroplastia
totald de genunchi (ATG) apare la 1-4% din pacienti dupa in-
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riprosthetic infection (PPI) classification, patients’ comorbi-
dities, PPI diagnostic criteria, microbiology and histopatho-
logy results, surgical and antimicrobial therapy, treatment
modality, complications, follow up, and treatment results.
Level of Evidence: Therapeutic Level II1.

Results. Median age was 70 years (range, 43-88). Medi-
an follow-up 10.8 years (range, 5-20). Thirty-three patients
had multiple risk-factors for PPI. The main pathogens isola-
ted were Coagulase-negative staphylococci 26 (37%), Staphy-
lococcus aureus 16 (22.4%). The treatment methods of TKA
infection were two-stage exchange in 59 (83%), debridement
and retention - 5 (7.2%), arthrodesis - 5 (7.2%), excision art-
hroplasty 2 (2.8%). At final follow up, 17 knees (24%) had re-
quired reoperation: 10 knees (14%) - component removal for
reinfection. Two knees were reinfected 3 times, three knees
- two times. The median time to first reoperation for reinfec-
tion was 1.2 years (range, 0.04-2.5 years). By Kaplan-Meier
survival analysis the estimated survivals free of reoperation
for infection were 90.5% (95% confidence intervals, 85.3% to
96.1%) at 5 years and 82% (95% confidence intervals, 70.3%
to 94.5%) at 10 years. The Knee Society scores: Pain scores,
Functional scores, ROM improved.

Conclusions. TKA infections treatment is a difficult task
leading to a high rate of unsatisfactory mid-term and long-
term results. About one forth of patient require reoperation,
14% become reinfected in first 2.5 years. Half of reinfected
patients get reinfected repeatedly. In most cases patients are
reinfected with the same microorganism but more virulent.
TKA infection treatment option should be chosen according
to the type of infection (acute or chronic), the duration of in-
fection, the stability of the implant, the type of microorganism
causing infection, bone quality and integrity, and the quality of
the soft-tissue.

Key words: total knee arthroplasty, infection, long-term
results.

Introduction

Joint arthroplasty is one the most popular procedures in
medicine, with high success rates, tremendous benefits to the
well-being of a large patient population, and continuously in-
creasing demand for more and better joint replacements [1, 2].

Despite the proven success, implant associated infection
remains an immensely destructive complication that leads to
repeat surgical interventions, extensive disability, and long re-
habilitation. Infection harms both the patient and society at
large with increasing costs, pain, and suffering. Infection as-
sociated with total knee arthroplasty (TKA) occurs in 1-4% of
patients following primary knee replacement [3-6] and about
6% - following revision knee replacement [4]. Treatment of
such infections costs three-to-four times more than the prima-
ry arthroplasty itself [7].

Treatment options can be classified into prosthesis reten-
tion, prosthesis exchange and salvage procedures (arthrodesis
or amputation). The goal of therapy is eradication of infecti-
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locuirea primara a genunchiului [3-6] si aproximativ in 6% din
cazuri - dupa o interventie de revizie [4]. Costurile de trata-
ment al acestor infectii sunt de trei-patru ori mai mari decat
costurile protezarii primare propriu-zise a genunchiului [7].

Optiunle de tratament in cazul infectarii ATG sunt: menti-
nerea vechii proteze, inlocuirea ei cu alta sau interventiile de
salvare - artrodeza sau amputarea. Scopul tratamentului este
eradicarea infectiei si obtinerea unei articulatii functionale,
fara durere. Tratamentele antimicrobiene, artrodeza sau am-
putarea nu indeplinesc decat partial obiectivele terapeutice.
Din contrd, debridarea chirurgicala cu mentinerea protezei
(combinatd cu terapia antimicrobiana), inlocuirea intr-o eta-
pa si inlocuirea in doua etape sunt cele trei proceduri care au
potentialul de a atinge obiectivul propus.

Deoarece nu exista studii clinice controlate care sa com-
pare rezultatele acestor optiuni chirurgicale, alegerea trata-
mentului optim rimane a fi un subiect de discutii. in prezent,
selectarea interventiei chirurgicale este determinata, in mare
parte, de traditia institutionald si nu este bazata pe criterii
bine definite. In multe institutii, inlocuirea chirugicald in doua
etape a protezei este considerata procedura cu cele mai mari
sanse de reusita in vindecarea infectiei [3, 8-11]. Totusi, inter-
ventia data este costisitoare, laborioasa si poate leza semnifi-
cativ osul, tesuturile moi si pielea.

Scopul acestui studiu a constat in evaluarea rezultatelor
tratamentelor infectiei de ATG la termen mediu si lung, care
au fost bazate pe indicatii si protocoale de tratament contem-
porane, pe tehnici chirurgicale si implanturi moderne.

Material si metode

Au fost studiate retrospectiv rezultatele a 71 de cazuri
de ATG infectate, tratate In perioada august 1993 - august
2005. Datele colectate din dosarele medicale au inclus: var-
sta pacientilor diagnosticati primar cu ATG infectata, sexul,
articulatia afectatd, indicatia de baza pentru protezarea arti-
culatiei, clasa infectiei periprotetice, comorbiditatile, criterii-
le de diagnosticare ale infectiei periprotetice, manifestarile si
simptomele de infectie, parametrii de laborator ai infectiilor,
rezultatele microbiologice si histopatologice, procedurile
imagistice, tratamentul chirurgical si cel antimicrobian,
modalitadtile de tratament (irigare, debridare, administrarea
de antibiotice, inlocuirea protezei intr-o singura etapa sau in
doua etape, excizie-artroplastie, artrodezd, amputare etc.),
complicatiile (reinfectare, artrodeza nereusita etc.), tratamen-
tul complicatiilor, sechelele, rezultatele tratamentului si peri-
oada de supraveghere.

Diagnosticul de articulatie protezata infectata a fost stabi-
lit atunci cand doua sau mai multe culturi din probe colectate
intraoperatoriu sau din lichidul sinovial au prezentat acelasi
tip de microorganism, sau in jurul protezei (la momentul inlo-
cuirii ei) era un lizereu purulent, sau examenul histopatologic
prezenta un tablou inflamator acut, sau daca exista o fistula
care comunica cu proteza [12, 13].

In functie de rastimpul implantare - onsetul clinic al in-
fectiei, aceasta a fost calificata in Tip 1 (doua sau mai multe
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on, resulting in a pain-free, functional joint. Antimicrobial
suppression, arthrodesis or amputation fulfils these requi-
rements only partly. In contrast, debridement with retention
(combined with appropriate antimicrobial therapy), one-sta-
ge exchange and two-stage exchange are the three procedures
which have the potential to achieve the above goal.

Since controlled trials comparing these different surgical
options are lacking, the choice of the optimal treatment is still
a matter of debate. Currently, the selection of surgical inter-
vention is still driven mainly by the tradition at individual in-
stitutions, and is not based on well-defined criteria. In many
centres, two-stage exchange is considered to be the procedu-
re with the best chance of curing infection [3, 8-11]. Nevert-
heless, this procedure is costly, time-consuming, and may re-
sult in increased damage to bone, soft-tissue and skin.

The purpose of this study was to evaluate the mid-term
to long-term results of treatment for infection of a TKA using
contemporary indications, up to date treatment protocols, and
current operative techniques and implants.

Material and methods

We performed a retrospective study of the results of 71
infected TKA treated between August 1993 and August 2005.
The data included medical records, age when patients were
first time diagnosed with TKA infection, gender, affected joint,
the underlying diagnosis leading to the index knee replace-
ment, periprosthetic infection classification, patients’ comor-
bidities, periprosthetic infection diagnostic criteria, signs and
symptoms of infection, laboratory parameters of infection,
microbiology and histopathology results, imaging procedu-
res, surgical and antimicrobial therapy, treatment modality
(irrigation, debridement, and antibiotic therapy; one stage
prosthesis exchange; two stage prosthesis exchange; excision
arthroplasty; arthrodesis; amputation etc.), complications (re-
infection, arthrodesis failure etc.), complications’ treatment,
follow up, and treatment results.

Prosthetic joint infection was diagnosed if two or more
cultures of intra-operative specimens or synovial fluid yielded
the same microorganisms, if there was purulence surrounding
the prosthesis at the time of removal of the prosthesis, if there
was acute inflammation on operative histopathological exami-
nation, or if a sinus tract communicated with the prosthesis
[12,13].

According to the time-interval between implantation and
clinical onset of infection, infections were categorised into
Type 1: positive intraoperative culture (more than two posi-
tive cultures), Type 2: early postoperative (less than 4 weeks
postoperatively), Type 3: acute hematogenous (seeding from
a distant source), Type 4: late chronic (longer than 1 month)
[14-16]. The Knee Society rating score was used to assess
functional outcome [17, 18]. Major re-operations included
amputation, arthrodesis, and revision TKA for persistence of
infection or mechanical loosening.

All statistical analyses were completed using SAS statis-
tical software (Statistical Analysis System, Cary, NC). The Ka-



culturi intraoperatorii pozitive), Tip 2 (postoperatoriu pre-
coce, la mai putin de 4 saptamani), Tip 3 (hematogena acuta,
insdamantata de la o sursa indepartatd) si Tip 4 (cronica, tarzie
- mai mult de 1 luna postoperatoriu) [14-16]. Pentru evalua-
rea starii functionale, a utilizat Scorul Asociatiei Genunchiului
(engl. Knee Society Score, KSS) [17, 18]. Reinterventiile majore
au inclus: amputarea, artrodeza si revizuirea ATG din cauza
persistentei infectiei sau relaxarii mecanice.

Analiza statistica au fost realizata cu ajutorul soft-ului sta-
tistic SAS (Statistical Analysis System, Cary, NC). Rezultatele
la distantd, exprimate prin durate fara interventie din cauze
de infectie sau defectiune mecanicd, au fost reprezentate prin
intermediul curbelor ,de supravietuire” Kaplan-Meier [19]. in
scopul evaluarii gradului de asociere dintre valoarea preope-
ratorie si cea postoperatorie a scorurilor KSS, au fost aplicate
testele t pereche sau, dupa caz, testul Wilcoxon al rangurilor
pereche. O valoare p<0,05 a fost considerata statistic semni-
ficativa.

Rezultate

Treizeci si patru dintre artroplastiile infectate au prove-
nit din institutia noastra si alte 37 au fost indreptate pentru
tratament din alte institutii. Tabelul 1 sumarizeaza datele de-
mografice ale pacientilor cu cele 71 de ATG infectate si durata
supravegherii lor. Diagnosticul de baza, care a reprezentat in-
dicatia primara de ATG, a fost in 66 dintre cazuri osteoartrita
(OA), in 4 cazuri - artrita post-traumatica si intr-un caz - ar-
trita reumatoida (AR).

Tabelul 1
Date demografice

Varsta medie (extreme), ani 70 (43 -88)
Barbati, n (%) 37 (52)
Femei, n (%) 34 (48)
Genunchi drept, n (%) 39 (55)
Genunchi sting, n (%) 32 (45)
Mediana duratei de supraveghere (extreme), ani 10,8 (5-20)

Tabelul 2
Factorii de risc asociati cu infectia protezei de genunchi
la 33 de pacienti

Obezitate, n 18
Diabet zaharat, n 15
Hipotiroidism, n 14
Utilizare cronica de steroizi, n 11
Boli maligne si chimioterapie sau radioterapie, n 7
Consum de tutun pe termen lung (peste 40 de ani), n 7
Insuficienta renala, n 2
Alcoolism, n 2
Dementd, n 1
Infectie de sold cu MRSA, n 1

Pacientii au fost supravegheati si examinati clinic la inter-
vale egale de timp cel putin 5 ani postoperatoriu. Treizeci si
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plan-Meier survival method was used to estimate long-term,
postoperative survival free of major reoperation for infection
or mechanical failure [19]. Paired t-tests or Wilcoxon signed-
rank tests, were used where appropriate to assess the associ-
ation of preoperative and postoperative Knee Society scores.
P values <0.05 were considered to be statistically significant.

Results

Thirty four of the index arthroplasties had been done at
our institution and 37 were done elsewhere and referred to
us for the care of the infected knee arthroplasty. Table 1 sum-
marises demographic data of TKA-associated infection in 71
patients and follow-up time. The underlying diagnosis leading
to the index knee replacement was osteoarthritis (OA) in 66
patients, posttraumatic arthritis in 4 patients, and rheumatoid
arthritis (RA) in one patient.

Patients were followed up at regular intervals after arthro-
plasty by examination. All patients had a minimum of 5 years
of follow-up. Thirty-three patients had risk-factors for pros-
thetic joint-associated infection as presented in Table 2. Many
of these patients had more than one risk-factor.

Table 1

Demographics

Median age (range), years 70 (43 -88)
Male, n (%) 37 (52)
Female, n (%) 34 (48)
Right knee, n (%) 39 (55)

Left knee, n (%) 32 (45)
Median follow-up (range), years 10.8 (5-20)

Table 2
Risk-factors for prosthetic joint-associated infection in 33 patients

Obesity, n 18
Diabetes mellitus, n 15
Hypothyroidism, n 14
Chronic steroid use, n 11
Malignancy and chemotherapy or radiotherapy, n 7
Long term tobacco use (over 40 years), n 7
Renal failure, n 2
Alcoholism, n 2
Dementia, n 1
MRSA infected hip, n 1

Table 3 presents infection’s characteristics in our patient
population. Preoperative knee aspiration yielded a positive
culture in 57 cases (80.1%). In five knees two organisms were
cultured. In five cases that yielded negative culture in knee as-
pirate, the intra-operative cultures were positive. The rest of
the cases were diagnosed identifying gross purulence surro-
unding the prosthesis at the time of removal of the prosthesis,



Infected total knee arthroplasty

trei de pacienti au prezentat factori de risc pentru infectii pro-
tetice articulare (Tabelul 2); o serie de pacienti au avut mai
mult de un factor de risc.

Tabelul 3 caracterizeaza infectia de proteza totala de ge-
nunchi. Aspiratia din genunchi preoperatoriu a dat rezultate
pozitive de culturi in 57 (80,1%) de cazuri. Din cinci genunchi
au fost cultivate doud tipuri de microorganisme. in cinci cazuri
au fost determinate culturi negative prin aspiratie, insa poziti-
ve intraoperatoriu. Restul cazurilor au fost diagnosticate dato-
ritd unui lizereu purulent dens in jurul protezei in momentul
inlaturdrii ei, sau unui tablou inflamator acut la examinarea
histopatologica intraoperatorie, sau datorita unei comunicari
a fistulei cu proteza.

Tabelul 3
Caracteristici ale infectiei de proteza totald de genunchi

Mediana duratei dintre ATG si prima infectie

extreme), luni , ,3 -
1 36,6 (0,3 - 206

Infectie repetata, n (%) 10 (14)
Tipul de infectie

Acuta (<4 saptamani), n (%) 8 (11)
Hematogena acuta, n (%) 15 (21)
Cronica (>4 sdptamani), n (%) 48 (68)
Markeri

Mediana vitezei de sedimentare a hematiilor

(extreme), mm/h 58,5 (14 - 133)

Mediana nivelului de proteina C-reactiva

(extreme), mg/L 77,2 (0,15 - 413)

Mediana numarului de leucocite (extreme), [mm?]* 10300 (5200 - 19400)

Mediana proportiei de polimorfonucleare

(extreme),% 71,3 (25,0-89,4)

Mediana numarului de leucocite in aspiratul din

genunchi (extreme), [mm?®]"* 45606 (22600 - 79640)

Mediana proportiei de polimorfonucleare in aspi-

ratul din genunchi (extreme), % 77,2 (43-97)

Microorganismele izolate In cazurile de infectii totale ale
protezei de genunchi sunt mentionate in Tabelul 4. Agentii
Gram-pozitivi au cauzat infectarea in cele mai multe cazuri.
Metodele de tratament ale primei infectari de ATG sunt pre-
zentate In Tabelul 5. Cincizeci si noua de pacienti au fost supusi
inlocuirii protezei in doua etape. Cinci pacienti au suportat de
doua ori schimbul de proteza in doua etape, din cauza rein-
fectarii. Doi dintre acesti pacienti au facut reinfectie si a treia
oarad, fapt care impus artrodeza genunchiului. La un pacient,
prima incercare de artrodeza a esuat, pe cand cea de a doua a
dat rezultate pozitive. La un pacient, dupa artrodeza, infectia
a continuat sa persiste sub forma osteomielitei cronice. La un
pacient cu infectie persisenta s-a efectuat doar tratament cu
antibiotice, deoarece acesta refuzase orice alta interventie chi-
rurgicala.

Interventia In doud etape a constat in eliminarea tuturor
componentelor protetice, inlocuirii cimentului vechi cu unul
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acute inflammation on operative histopathologic examination,
or a sinus tract communicated with the prosthesis.

Table 3
Characteristics of total knee arthroplasty infection

Median time between the index TKA and first

infection (range), months 366 (0.3 - 206)

Re-infection, n (%) 10 (14)
Type of infection

Acute (<4 weeks), n (%) 8(11)
Acute hematogenic, n (%) 15 (21)
Chronic (>4 weeks), n (%) 48 (68)
Markers

Median erythrocyte sedimentation rate (range),

mm/hr 58.5 (14 - 133)

Median C-reactive protein (range) 77.2 (0.15 - 413)

Median white blood cell (WBC) count (range) 10300 (5200 - 19400)

Median polymorphonuclear (PMN) leucocytes

(range), % 71.3 (25-89.4)

Median knee aspirate WBC count (range) 45606 (22600 - 79640)

Median knee aspirate PMN leucocytes (range), %  77.2 (43 -97)

Pathogens isolated from cases of total knee arthroplasty
infections were presented in Table 4. Gram-positive micro-
organisms were responsible for the infection in most knees.
The treatment methods of first TKA infection are presented
in Table 5. Fifty nine patients underwent two stage prosthesis
exchanges. Five patients experienced two stage prosthesis ex-
changes twice because of reinfection. Two of these patients
became reinfected third time and ended up with arthrodesis.
In one patient first attempt to arthrodesis failed but second
was successful. In one patient infection persisted after arthro-
desis leading to chronic osteomyelitis. In one patient the infec-
tion persisted but he refused anymore surgical treatment and
he was on suppressive antibiotic therapy.

The two-staged procedures included removal of all pros-
thetic components and cement, and placement of static antibi-
otic-loaded cement followed by organism-specific intraveno-
us antibiotic therapy and delayed reimplantation of the total
knee prosthesis fixed with antibiotic-loaded bone cement.
First stage consisted of excision of the sinuses, drainage of all
abscesses and removal of all components, cement, foreign ma-
terials and any potentially infected tissues.

Minimum three sets of deep cultures (aerobic and anaero-
bic) were taken from the joint fluid, soft tissue and bone at the
time of debridement. The choice of antibiotics in the cement
was determined according to the results of bacterial cultures
obtaining from the draining sinuses or pre-operative joint as-
pirations. If the infecting micro-organism could not be found
pre-operatively or if infection was an unexpected finding, we
used a combination of vancomycin 1 gram per 40 gram ce-
ment pack with tobramycin 1.2 gram per cement pack. This
antibiotic combination was used in 55 patients: in 51 cases



Tabelul 4
Agenti patogeni, izolati in cazurile de infectie a protezei totale de
genunchi

Artroplastia totald de genunchi infectatd

Table 4
Pathogens isolated from cases of total knee arthroplasty
infection

Microorganisme n (%)
Stafilococi coagulazo-negativi, sensibili la meticilina 13(18,5)
Stafilococi coagulazo-negativi, rezistenti la meticilina 13 (18,5)
Staphylococcus aureus sensibil la meticilina 8(11,2)
Staphylococcus aureus resistent la meticilind (MRSA) 8(11,2)
Enterococi 5(7)
Streptococul beta-hemolitic de grup B 3(4,2)
Streptococul alfa-hemolitic 3(42)
Streptococcus viridans 3(4,2)
Pseudomonas aeruginosa 2(2,8)
Proteus mirabilis 2(2,8)
Escherichia coli 1(1,4)
Streptococ beta-hemolitic de grup G 1(1,4)
Streptococ gamma-hemolitic 1(1,4)
Serratia marcescens 1(1,4)
Streptococ difteroid 1(1,4)
Bacteroides fragilis 1(1,4)
Klebsiella 1(1,4)
Fdra crestere 4(5,6)

Microorganism n (%)
Coagulase-negative staphylococci methicillin-sensitive 13 (18.5)
Coagulase-negative staphylococci methicillin-resistant 13 (18.5)
Staphylococcus aureus methicillin-sensitive 8(11.2)
Staphylococcus aureus methicillin-resistant 8(11.2)
Enterococci 5(7)
Beta-hemolytic Streptococcus group B 3(4.2)
alpha-hemolytic Streptococcus 3(4.2)
Streptococcus viridans 3(4.2)
Pseudomonas aeruginosa 2(2.8)
Proteus mirabilis 2(2.8)
Escherichia coli 1(1.4)
Beta-hemolytic Streptococcus group G 1(1.4)
gamma-hemolytic Streptococcus 1(1.4)
Serratia marcenscens 1(1.4)
Streptococcus diphtheroids 1(1.4)
Bacteroides fragillis 1(1.4)
Klebsiela 1(1.4)
No growth 4(5.6)

Tabelul 5
Tratamentul infectiei de proteza totald de genunchi

Metode de tratament Pacienti, n (%)

Table 5
Treatment of first TKA

Treatment method Patients, n (%)

inlocuirea protezei in dou etape 59 (83)
Debridare cu mentinerea protezei 5(7,2)
Artrodeza 5(7,2)
Excizia definitiva a artroplastiei 1(1,4)
Garnitura tijatd, impregnata cu antibiotic (tratament 1(1,4)
definitiv)

impregnat cu antibiotic bacteriostatic, totul acompaniat de
antibioterapie intravenoasa tintita. Reprotezarea articulati-
ei genunchiului se face mai tarziu, cu ciment osos impregnat
cu antibiotice. Interventia intr-o singura etapa constat in ex-
cizia sinusurilor, drenajul abceselor si indepartarea tuturor
componentelor, cimentului, corpurilor straine, precum si a
tesuturilor potential infectate.

Minim trei seturi de culturi (microorganisme aerobe si an-
aerobe) au fost extrase din lichidul articular, tesuturile moi si
cel osos la momentul debridarii. Alegerea antibioticului care
sa fie amestecat cu cimentul a fost facuta in functie de sensibi-
litatea culturilor bacteriene, obtinute fie din drenajul sinusuri-
lor, fie din punctia-aspiratie de genunchi preoperatoriu. in ca-
zul in care infectarea nu a putut fi depistata preoperatoriu sau
in cazul unei infectii neprevazute, a fost folositd o combinatie

Two-stage exchange 59 (83)
Debridement and retention 5(7.2)
Arthrodesis 5(7.2)
Excision arthroplasty as definitive 1(1.4)
Antibiotic impregnated rod-spacer as definitive 1(1.4)

with Simplex cement (Simplex™ P Bone Cement, Stryker; Mah-
wah, New Jersey, United States) and in 4 cases with Palacos ce-
ment (Palacos, Heraeus Kulzer, Wehrheim, Germany). Ampicil-
lin was added once to this combination. Tobramycin alone (1.2
gram per 40 gram cement pack) was used in 5 patients. Ancef
was combined with tobramycin one time. Vancomycin alone
(1 gram per 40 gram cement pack) was used in 2 patients,
one patient got reinfected. Gentamycin 160 mg per 40 gram
cement pack) was used in 2 patients. The average duration of
intravenous antibiotics treatment was 8 weeks. The selection
was determined according to the microbiological assessment
before operation and modified according to the results from
the operative cultures.

The median interval between resection and reimplanta-
tion was 116 days (range, 28-666 days). The second-stage
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de 1 gram de vancomicina si 1,2 grame de tobramicina pentru
un pachet de 40 de grame de ciment. Aceastd combinatie de
antibiotice a fost folosita la 55 de pacienti: in 51 de cazuri -
cu ciment Simplex (Ciment Simplex P Bone™, Stryker; Mahwah,
New Jersey, SUA) si in 4 cazuri - cu ciment Palacos (Palacos;
Heraeus Kulzer, Wehrheim, Germania). Ampicilina a fost ada-
ugatd la aceasta combinatie numai o singura data. Doar tobra-
micind (1,2 grame la un pachet de 40 de grame de ciment) a
fost aplicat la 5 pacienti. Cefazolina a fost combinata cu tobra-
micina o singura data. Numai vancomicina a fost administrata
(1 gram la un pachet de 40 de grame de ciment) la 2 pacienti,
dintre care la unul s-a reinfectat proteza. Gentamicina (160
mg la un pachet de 40 de grame de ciment) a fost utilizata la
2 pacienti. Durata medie a antibioterapiei intravenoase a fost
de 8 sdptamani. Selectarea antibioticelor a fost efectuata in
functie de sensibilitatea microorganismelor, estimata preo-
peratoriu si modificatd, la necesitate, in functie de rezultatele
intraoperatorii.

Mediana rastimpului dintre rezectie si reimplantare a fost
de 116 zile (extreme: 28-666 de zile). Cea de a doua etapa a
interventiei a fost realizata dupa vindecarea plagii si revenirea
markerilor inflamatorii la valori normale. Minim trei seturi
de culturi bacteriene au fost luate la a doua etapi. in timpul
reimplantarii, toate protezele au fost fixate cu ciment osos,
impregnat cu antibiotice (vancomicina 1 gram si tobramicina
1,2 grame la 80 de grame de ciment). Aceasta combinatie de
antibiotice cu ciment Simplex a fost folosita la 29 de pacienti.
Tobramicina singura (1,2 grame per 80 de grame de ciment) a
fost aplicata la 18 pacienti. Vancomicina singura (1 gram per
80 de grame de ciment) - la 15 pacienti. Cefazolina singura
(1 gram per 40 de grame de ciment) - la 2 pacienti.

Dupa reimplantare, antibioticele au fost suspendate atunci,
cand au venit rezultatele culturilor din esantioanele prelevate
intraoperatoriu; exceptie au facut 2 pacienti (2 genunchi), la
care s-au prescris o antibioterapie perorala de lunga durata.

La sfarsitul perioadei de supraveghere, 17 (24%) genunchi
au necesitat reinterventie. La zece genunchi (14%) au tre-
buit indepartate componentele din cauza reinfectarii; la 2
(2,5%) genunchi - inlaturarea hematomului si debridare; un
genunchi (1,4%) a necesitat scurtarea tijei protezei din cau-
za durerii provocate; un genunchi (1,4%) - reducere deschisa
a dislocarii; un genunchi (1,4%) - indepartarea suruburilor
asamblajului din cauza durerii provocate; 1 genunchi (1,4%) a
necesitat amputare.

Doi genunchi au fost reinfectati de 3 ori, trei genunchi -
de douad ori. Mediana rastimpului dintre prima infectare si
infectarea repetatd a protezei a fost de 1,2 ani, cu extreme
cuprinse intre intre 0,04 si 2,5 ani. Sase dintre acesti pacienti
au fost imunocompromisi (din cauza diabetului zaharat, chi-
mioterapiei, utilizarii de corticosteroizi sau imunosupresoare,
aferente transplantului renal); toti sase pacienti sufereau de
obezitate. A existat o asociere semnificativd intre starea de
imunodeficienta a pacientului si reinterventia pentru infectia
protezei.

Analiza curbelor Kaplan-Meier ,de supravietuire” a consta-
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procedure was carried out when the wound had healed, the
inflammatory markers had returned to normal and surgery
was medically feasible. Minimum three sets of deep bacterial
cultures were taken at the second stage. During reimplanta-
tion all prosthesis were fixed with antibiotic-loaded bone ce-
ment. The antibiotics used in antibiotic-loaded cement were a
combination of vancomycin 1 gram per 80 gram of cement with
tobramycin 1.2 gram per 80 gram of cement. This antibiotic
combination was used in 29 patients with Simplex cement. To-
bramycin alone (1.2 gram per 80 gram cement) was used in 18
patients. Vancomycin alone (1 gram per 80 gram cement) was
used in 15 patients. Ancef alone (1 gram per 40 gram cement)
was used in 2 patients.

After reimplantation, antibiotics were stopped when the
intraoperative cultures were finalized except in 2 patients (2
knees) in whom chronic oral suppressive antibiotic therapy
was used.

At final follow up, 17 knees (24%) had required reopera-
tion. Ten knees (14%) required component removal for rein-
fection, two knees (2.5%) required hematoma irrigation and
debridement, one knee (1.4%) required revision for stem
end pain - revision to shorter stem, one knee (1.4%) requi-
red open reduction for dislocation, one knee (1.4%) required
painful retained hardware removal - screws, one knee (1.4%)
required amputation.

Two knees were reinfected 3 times, three knees - two ti-
mes. The median time to first reoperation for reinfection was
1.2 years (range, 0.04-2.5 years). Of these ten patients, six
were immunocompromised (due to diabetes, chemotherapy,
corticosteroid use, or immunosuppressive medication related
to renal transplantation). All six patients were obese. There
was a significant association between a patient’s immunocom-
promised status and reoperation for infection.

By Kaplan-Meier survival analysis the estimated survivals
free of reoperation for infection were 90.5% (confidence in-
tervals, 85.3% - 96.1%) at 5 years and 82% (confidence inter-
vals, 70.3% - 94.5%) at 10 years (Figure 1). In particular, the
estimated survivals free of reoperation for infection at 5 years
and 10 years were 90.9% and 87.1%, respectively in patients
who were not immunocompromised and 89.4% and 72.3%,
respectively, in those who were immunocompromised.

Four reinfections occurred in the first year after reoperati-
on and six occurred after the first year. Three of the four infec-
tions in the first year were with the same microorganism; four
of the six infections after the first year were with the same
organism. In most cases of reinfection there was cultured the
same organism but more virulent (methicillin-sensitivity tur-
ned in methicillin-resistance). The difference in recurrence
rate between patients with methicillin-resistant organisms
and methicillin-sensitive organisms was not significant.

The preoperative Knee Society Pain and Function scores
improved significantly when compared with scores calculated
at final follow-up (patients that ended up with arthrodesis or
amputation were excluded).

The preoperative pain scores improved (p<0.01) from a



tat ca la 5 ani fara reinterventie au ajuns 90,5% (95% CI intre
85,3 si 96,1%) dintre pacienti, iar la 10 ani - 82% (95% CI
intre 70,3% si 94,5%), Figura 1. In plan particular, pacientii
cu statut imun necompromis au ajuns la 5 ani si la 10 ani fara
necesitate de reinterventie in proportie de 90,9% si, respectiv,
de 87,1%, iar cei cu statut imun compromis - in proportie de,
respectiv, 89,4% si 72,3%.
Patru cazuri de re-

Artroplastia totald de genunchi infectatd

median of 48 points (range, 5 - 82 points) to a median of 87
points (range, 33 - 96 points) postoperatively. Preoperative
functional scores improved (p<0.01) from a median of 7 po-
ints (range, 0 - 89 points) to a median of 46 points (range, 14 -
100 points) postoperatively. The preoperative range of motion
(ROM) had a median of 61° (range, 30° - 118°), and the ROM
at last follow-up had a median of 100° (range, 55° - 120°). The
median change was an
improvement (p<0.01)
of 15° ranging from a
loss of 25° to a gain of
60°.

Discussion

Infection is com-
monly considered one
of the most devastating
possible complications
following total knee
arthroplasty for which
we have yet to achieve
optimal outcomes. In
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La sfarsitul perioa-
dei de supraveghere, a fost constatata o ameliorare semnifica-
tiva a indicatorilor scorurilor de durere si de functie ai Socie-
tatii Genunchiului (engl. Knee Society Pain and Function sco-
res), comparativ cu perioada preoperatorie; din analiza au fost
excluse cazurile soldate cu artrodeza sau amputatie.

Scorul de durere s-a imbunatatit de la o mediana preopera-
torie de 48 de puncte (extreme 5-82 de puncte) la o mediana
postoperatorie de 87 de puncte (extreme 33-96 de puncte),
p<0,01. Scorul functional s-a imbunatatit de la o mediana pre-
operatorie de 7 puncte (extreme 0-89 de puncte) la o mediana
postoperatorie de 46 de puncte (extreme 14-100 de puncte),
p<0,01. Amplituda misarii (engl. Range of Motion, ROM) a avut
o0 mediana preoperatorie de 61° (extreme 30°-118°), iar ROM
la ultima examinare - o mediana de 100° (extreme 55°-120°).
Mediana schimbarii a fost de 15° (p<0,01), variind, ca estreme,
intre o diminuare de 25° si o ameliorare de 60°.

Discutii

Infectia dupa artroplastia totala de genunchi este conside-
ratd a fi cea mai severa complicatie a interventiei, pentru care,
deocamdatd, nu au fost gasite solutii pentru a obtine rezultate
bune. In studiul dat, au fost evaluate rezultatele la termen me-
diu si lung ale infectiei de ATG, tratate prin diferite metode.

Reimplantarea Intarziata, efectuata dupa tratamentele in
doua etape si folosirea de polimetil metacrilat (PMMA), im-

Fig. 1 Curba Kaplan-Meier a duratei fara interventii majore repetate
pentru infectia de artroplastie totala de genunchi.

Fig. 1 Survivals free of reoperation.

% ¥ 1¢ the present study, the
characteristics and mid-
term to long-term outco-
mes of TKA-associated
infections treated with
different types of ap-
proaches were evalua-
ted.

Delayed reimplantation following two-stage treatment
protocols using antibiotic laden polymethyl methacrylate
(PMMA) spacers remains the most popular approach discus-
sed in the recent literature [3, 14, 20, 21]. The use of antibio-
tic-impregnated cement spacers as local delivery devices to
treat periprosthetic infections in either single-stage [22] or
two-stage surgery [16, 23] is now well established. Traditio-
nally, two-stage exchange, combined with treatment with in-
travenous antibiotics for 6-8 weeks, is the preferred regimen
in many centers [3, 14, 20, 21].

Initially, a two-stage procedure with delayed reimplanta-
tion after administration of 4 to 6 weeks of intravenous antibi-
otics and without the use of antibiotics in the fixation cement
yielded an 88% success rate for eradication of infection [24].
The addition of antibiotics to cement fixation at the second
stage of a delayed reimplantation has yielded over 90% [25]
success at 5 years and up to 85% at 10 years with implant re-
moval for reinfection as the end point [23].

In our study, the estimated survivorship free of implant re-
vision for reinfection was 90.5% (95% confidence intervals,
85.3% to 96.1%) at 5 years and 82% (95% confidence inter-
vals, 70.3% to 94.5%) at 10 years after two-stage exchange
treatment. The estimated survivorship free of implant revi-
sion for reinfection is much lower in immunocompromised
patients.

Yoars slrce second stage of inltial revsion
Ani dupa etapa a doua a reviziei initiale
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pregnat cu antibiotice, ramane a fi cea mai populara abordare,
discutatd in literatura recenta [3, 14, 20, 21]. Utilizarea garni-
turilor cimentate, impregnate cu antibiotice pentru tratamen-
tul local al infectiilor periprotetice, atat in cadrul strategiilor
intr-o singura etapa [22], cat si in doua etape [16, 23], este
bine fundamentati la momentul actual. in mod traditional,
abordarea in doud etape, combinata cu antibioterapia intrave-
noasa timp de 6-8 saptdmani, este metoda preferata de multe
institutii medicale [3, 14, 20, 21].

Mai inainte, practicarea strategiei in doua etape, cu reprote-
zare intarziata si antibioterapie intravenoasa timp de 4-8 sap-
tamani, dar fara utilizarea garniturilor cimentate, impregnate
cu antibiotice, asigura o rata de succes de 88% [24]. Impreg-
narea cimentului cu antibiotice la a doua etapa a reimplantarii
intarziate a condus la obtinerea unor rate de succes de peste
90% la 5 ani [25] si de panad la 85% - la 10 ani (punctul final
fiind indepartarea implantului din cauza reinfectarii) [23].

In studiul nostru, dupa inlocuirea in doud etape a protezei
infectate, proportia de pacienti cu ,supravietuirea” fara rein-
fectare a implantului la 5 ani postoperatoriu a fost de 90,5%
(95% ClI Intre 85,3% si 96,1%) sila 10 ani - de 82% (95% CI
intre 70,3% si 94,5%); pacientii imunocompromisi au prezen-
tat rezultate semnificativ inferioare.

Cinci pacienti, care s-au infectat repetat, au avut multipli
factori de risc (Tabelul 2). in seria noastrs, aproximativ o pa-
trime dintre pacientii tratati prin metoda in doua etape, au ne-
cesitat reinterventie; dintre acestea, 14% s-au infectat din nou
in primii 2,5 ani. Ulterior, jumatate dintre pacientii reinfectati,
au mai ficut o infectie de implant. in majoritatea cazurilor de
reinfectie, agentul patogen a fost acelasi, insa prezenta o viru-
lentad sporita.

Haleem A. si colab. (2004) descrie o serie de 94 de pacienti
(96 de genunchi infectati), tratati prin metoda reimplantarii in
doua trepte, in care 16% au necesitat reinterventie: 9% - in-
laturarea componentelor infectate si 6% — mobilizare aseptica
[23]. Mediana timpului pana la reinterventie din cauza infec-
tarii a fost de 1 an (extreme, 0,1-9,8 ani). Reimplantarea in
doua etape a fost cea mai de succes optiune terapeutica si ar
trebui sa fie utilizata ori de cate ori este posibilg, in scopul era-
dicarii definitive a infectiei si asigurarii mobilitatii articulatiei
genunchiului. In infectiile periprotetice, asociate cu distru-
gere si pierderea masiva de tesut osos, noi am folosit ciment
impregnat cu antibiotic pentru fixarea stabilda a genunchiului
cu garnitura tijata; astfel, a fost asigurata distribuirea locala
de antibiotic, mentinerea spatiului articular, pastrarea nive-
lului de tensiune a tesuturilor moi in jurul articulatiei prin
imbunatatirea stabilitatii si mentinerii lungimii ei [26].

Reprotezarea totald a articulatiei genunchiului, urmand
metoda In 2 etape, poate asigura nu numai vindecarea
infectiei, dar si pastrarea unui genunchi durabil, cu un rezul-
tat functional excelent, fapt confirmat de ameliorarea scoru-
lui KSS. Addaugarea de antibiotice in cimentul osos nu pare sa
puna in pericol integritatea pe termen lung a protezei, fapt
care a fost confirmat ulterior de lipsa de linii radiotransparen-
te semnificative la monitorizarea pacientilor timp de pana la
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Five patients that became reinfected repeatedly had multi-
ple risk factors presented in Table 2. In our series, about one
forth of patient treated with two-stage exchange required re-
operation, 14% became reinfected in first 2.5 years. Half of
reinfected patients got reinfected repeatedly. In most cases
patients were reinfected with the same microorganism but
more virulent.

In Haleem et al. (2004) series of 94 patients (96 infec-
ted knees) treated with two-stage reimplantation 16% had
required reoperation: 9% had component removal for rein-
fection and 6% were revised for aseptic loosening [23]. The
median time to reoperation for reinfection was 1 year (range,
0.1-9.8 years). Two-stage reimplantation has been the most
successful functional option and should be used whenever
possible to definitively eradicate the infection and ensure
good function of the knee joint. In periprosthetic infections
associated with bone destruction and massive loss we used
an antibiotic-impregnated cement rod-spacer that provided
stable fixation across the knee, local antibiotic delivery, ma-
intained the joint space, preserved soft-tissue tension aro-
und the joint through enhanced stability and length mainte-
nance [26].

Total knee arthroplasties reimplanted using the 2-stage te-
chnique can provide not only cure of infection but also a dura-
ble knee that has an excellent functional result, as confirmed
by improved knee score. Inclusion of antibiotics in bone ce-
ment appears not to jeopardize the long-term integrity of the
prosthesis, as shown by lack of significant radiolucent lines at
follow up for as long as 20 years (mean, 10.8 years). Antibiotic
concentrations associated with antibiotic bone cements may
cause skeletal cell toxicity [27]. An adequate balance between
the targeted microbicidal effects and host cellular toxicity is
critical for skeletal cell survival and function. We did not have
any revision for aseptic loosening in our series.

In the present study five patients (7.2%) were treated with
debridement and retention. Four of these patients were with
acute (less than 4 weeks) infection, one with acute haemato-
genous infection. In four patients (80%) the success rate was
100%. These patients had a low virulence infection. Infection
persisted in one patient with MRSA and he underwent two-
stage exchange. Mont et al. (1997) reported a failure rate of
only 17% in 24 patients with post-operative or late haemato-
genous infections [28].

The type of infection had a crucial effect on the outcome.
The short duration of infection in patients with acute and acu-
te haematogenous infections is a prerequisite for a favoura-
ble outcome with debridement and retention. Debridement
with retention of the knee arthroplasty can give a similar ou-
tcome to two-stage exchange in a healthy patients with acute
and acute haematogenous infections with a short duration of
symptoms (<4 weeks), a low virulence and an antibiotic sen-
sitive microorganism, a stable implant, reasonable skin and
soft-tissue quality, and adequate antimicrobial therapy. If the
components are unstable, the patient is immune compromi-
sed, the organism is resistant to antibiotics, or the infection



20 de ani (cu o medie de 10,8 ani). Concentratia de antibiotice
din cimentul osos poate produce fenomene de toxicitate celu-
lara a scheletului [27]. Un echilibru adecvat intre efectele mi-
crobicide vizate si toxicitatea fata de celulele-gazda este critica
pentru supravietuirea si buna functionare a celulelor schele-
tului. In seriea noastra de pacienti, nu am inregistrat nici un
caz de revizuire pentru relaxare aseptica.

in prezentul studiu, cinci pacienti (7,2%) au fost tratati
prin debridare si imobilizare. Patru dintre acesti pacienti au
avut infectie acuta (<4 saptamani), iar unul - infectie acuta
hematogena; la patru pacienti (80%) rata de succes a fost de
100%, deoarece infectia a avut o virulenta redusa. Infectia a
persistat la un pacient cu MRSA, care a beneficiat, apoi, de re-
protezare in doua etape. Mont M. si coaut. (1997) a raportat o
ratd de esec de doar 17% din 24 de pacienti cu infectie posto-
peratorie sau hematogena tardive [28].

Tipul de infectie a avut un efect decisiv asupra rezultatului.
Instalarea recenta a infectiei hematogene acute este o conditie
prealabild pentru un rezultat favorabil dat de debridare si
imobilizare. Debridarea si imobilizarea genunchiului protezat
asigura rezultate similare cu inlocuirea in doua etape in cazul
pacientilor fara comorbiditati, cu infectie acuta sau hemato-
gena acutd, recent simptomatica (<4 saptamani), cu microor-
ganisme sensibile la antibiotic si virulenta scazutd, cu implant
fix, cu calitate buna a pielii si a tesuturilor moi si cu terapie
antimicrobiana adecvata. In cazul in care componentele prote-
zei sunt instabile, pacientul este imunologic compromis, bac-
teriile sunt rezistente la antibiotice, sau infectia a fost activa
mai mult de 4 saptamani, probabilitatea salvarii protezei este
foarte redusa [15].

Rezectia artroplastiei sau amputarea sunt considerate a
fi alternative acceptabile la pacientii cu comorbiditati severe,
care nu vor mai putea face fata tratamentului chirurgical re-
constructiv. Interventia in doua etape - rezectia artroplastiei
cu impregnarea garniturii de ciment sau garniturii tijate cu
antibiotic, antibioterapia sistemica, apoi - artrodeza genun-
chiului reprezintda o optiune valoroasa, soldata cu rezultate
bune [29].

Recuperarea prin fuziunea de genunchi Intr-o singura eta-
pa poate fi recomandata la pacientii care nu pot face fata in-
terventiilor multiple [30]. Amputarea, rezectia artroplastiei
si artrodeza sunt considerate proceduri de salvare in scopul
eradicarii infectiei.

Punctele forte ale studiului nostru sunt numarul mare
de pacienti inclusi si perioada indelungata de supraveghere.
Puncte slabe includ diversitatea metodelor de tratament abor-
date si caracterul retrospectiv al cercetarii.

Tratamentul ATG infectate este o sarcina dificila, soldata cu
o ratd inalta de rezultate nesatisfacatoare la termen mediu si
lung. Tratamentul ATG infectate trebuie ales in functie de tipul
de infectie (acutd sau cronica), durata infectiei, starea imuno-
logica a pacientilor, stabilitatea implantului, agentul patogen,
calitatea si integritatea osului si a tesuturilor moi.

Abordarea artroplastiei infectate trebuie sa fie multidisci-
plinarg, cu implicarea directa a specialistilor-infectionisti, in
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has been active for more than 4 weeks, the probability of suc-
cessful retention of the components is very low [15].

Resection arthroplasty or amputation is considered sa-
tisfactory alternative in patients with extensive comorbid
conditions, who will not tolerate more elaborate attempts at
reconstruction. Two-stage procedure - resection arthroplasty
with insertion of antibiotic-impregnated cement spacers or of
antibiotic-impregnated cement rod-spacers, systemic antibio-
tics, and then arthrodesis of the knee is a valuable option used
with good results [29].

Salvage via knee fusion in a single stage [30] may be pre-
ferable in those patients unsuitable for multiple procedures.
Amputation, resection arthroplasty, arthrodesis are salvage
procedures when the goal is the eradication of infection.

The strengths of this study include the large number of pa-
tients and the mid-term to long-term follow up period. Weak-
nesses include the diversity of treatment methods and retros-
pective study design.

TKA infections treatment is a difficult task leading to a high
rate of unsatisfactory mid-term and long-term results. TKA in-
fection treatment option should be chosen according to the
type of infection (acute or chronic), the duration of infection,
the patients’ immunologic status, the stability of the implant,
the type of microorganism causing infection, bone quality and
integrity, and the quality of the soft-tissue.

Management of infected arthroplasties requires an appro-
priate multi-disciplinary approach with close involvement of
the infectious disease team to identify the pathogens involved
[12, 13] and treat the patient appropriately.

Future directions are oriented toward new engineered
antibiotic implant surfaces such as innovative self-protective
implant with covalently bound antibiotics: a covalently lin-
ked vancomycin-titanium implant interface that prevents and
eliminates bacterial colonization and is viewed as a potential
new tool in preventing or eliminating periprosthetic infection
[31-34].

A vancomycin-containing sol-gel film on Ti alloy implants
with predictable release kinetics significantly inhibits S. aure-
us adhesion and can be used for the targeted delivery of anti-
biotics for the treatment of periprosthetic infections [35, 36].
Antibiotics or other active molecules that are tethered to the
implant surface through a permanent covalent bond and tethe-
ring of antibiotics or other biofactors are likely to transform the
practice of orthopedic. This new technology has the potential
to eliminate periprosthetic infection, a major and growing pro-
blem in orthopedic practice [37-39].

Conclusions

TKA infections treatment is a difficult task leading to a high
rate of unsatisfactory mid-term and long-term results. About
one forth of patient require reoperation, 14% become reinfec-
ted in first 2.5 years. Half of reinfected patients get reinfec-
ted repeatedly. In most cases patients are reinfected with the
same microorganism but more virulent. TKA infection treat-
ment option should be chosen according to the type of infec-
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scopul identificarii exacte a agentului patogen si prescrierii
unui tratament corespunzator [12, 13].

Directiile viitoare de cercetare trebuie focalizate la crearea
unor noi suprafete de protezd, ca de exemplu, implanturile au-
toprotectoare, unde antibioticul este legat covalent de materi-
alul pieselor. Astfel, implantul cu vancomicing, legata covalent
de titanul protezei, previne si elimina colonizarea bacteriana
si este considerat a fi 0 abordare noua in prevenirea sau elimi-
narea infectiei periprotetice [31-34].

Acoperirea implanturilor din aliaj de titan cu un film sol-
gel de vancomicind, cu o cineticd de eliberare predictibila a
antibioticului, inhiba simtitor adeziunea Staphylococcus au-
reus si pot fi utilizate pentru eliberarea in-situ a preparatului
pentru tratamentul infectiilor periprostetice [35, 36]. Antibi-
oticele sau alte molecule active, care pot fi legate covalent de
suprafata implantului pot produce o adevarata schimbare a
practicii ortopedice. Aceasta noud tehnologie are ambitia sa
elimine infectia periprotetica, care, actualmente este o proble-
ma majora si in crestere 1n practica ortopedica [37, 38, 39].

Concluzii

Tratamentul ATG infectate este o sarcina dificild, cu rezul-
tate nesatisfacatoare la termen mediu si lung. Aproximativ fi-
ecare al patrulea pacient a necesitat o reinterventie, iar 14%
dintre pacienti s-au reinfectat in primii 2,5 ani. Jumatate din-
tre pacientii cu reinfectie a ATG s-au reinfectat din nou. in ma-
joritatea cazurilor, pacientii s-au reinfectat cu acelasi micro-
organism, dar mai virulent. Tratamentul unei ATG infectate ar
putea fi ales in functie de tipul de infectie (acuta sau cronica),
durata ei, stabilitatea implantului, specia agentului patogen,
calitatea si integritatea osului si tesutului moale.
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